Solid phase extraction with Amberlite XAD-8 resin was used for the determination of total phenolic contents in some foods using Folin-Ciocaltue's method and formation blue complex absorbance measured at λ max 765 nm. The effecting factors pH, time of extraction, number of the extraction batches and elution solvent was studied. The obtain results showed that the highest extraction occurs at optimal conditions, pH=2 at extraction time 10min. and using acetonitrile as elution solvent. The distribution coefficient Kd , for the adsorption and elution has been calculated for Gallic acid, 7-hydroxy coumarin. This resin prove to be capable for adsorption of these compound from aqueous samples, and acetonitrile was the supreme solvent for elution owing to superior polarity in addition to dielectric constant compare with ethanol and diethyl ether. The precision and accuracy of this method was found by analysis a laboratory made of Gallic acid samples, the statistical managements showed relative error ranged from ± 0.842 to 9.462%, mean error equal to -2.440, standard deviation 1.149, relative standard deviation not exceed 2.416%, and confidence limit 47.560±1.426. The effectively applied result of this method for determination of total phenolic contents in eight different type of food samples showed that the amount was varying from the highest value in dates which equal 10.466 mg GAE/10g sample and 1.160 mg GAE/10g sample in kiwi as lowest value.
Introduction
Phenolic compounds widely distributed in the medicinal plants, spices, vegetables, fruits, grains, pulses and other seeds are an important group of natural antioxidants with possible beneficial effects on human health. They can participate in protection against the harmful action of reactive oxygen species, mainly oxygen free radicals. Free radicals are produced in higher amounts in a lot of pathological conditions and are involved in the development of the most common chronic degenerative diseases, such as cardiovascular disease and cancer [1, 2] .
Phenolic compound were extracted by many methods like, liquid-liquid extraction and solid phase extraction [3] [4] [5] [6] .
Solid Phase Extraction, SPE was developed in early to mid-1970s, solid particles such us activated carbon, silica gel and porous polymeric resins known as sorbent. SPE is rapid, easy and economical alternative to solvent extraction. It was used to extraction compounds from a liquid matrix or as a complement to solvent extraction.In SPE, solutes are extracted from a liquid into solid phase. The extraction can occur in a batches method in which the solid extract is intimately mixed with the liquid sample solution or column by packed the solid extract into a small tube and pass the liquid sample through the tube [7] . SPE used for the extraction and separation of dissolved organic (DOM) has not been investigated much although the extraction of fuel oil and synthetic organic material has been studied [8] Amberlite XAD resins are available with a variety of polarities, XAD-1, XAD-2, XAD-4, XAD-7 and XAD-8, the potential of these resins for the extraction and separation of organic compounds from complex aquatic different samples has been studied. The adsorptive forces present when using amberlite XAD resins as adsorbent are primarily of the Van deer walls type [9, 10] . Amberlite XAD-2 (pore size 9mm, particle size 0.3-1.2 mm) was used for isolation of phenolic compound from Australian honey [11] .
The purpose of this study was find a simple method for the determination of total phenolic contents in different type of foods employing Amberlite XAD-8 resin and FolinCiocalteu's phenol reagent.
Experimental Part Chemicals and instruments:
A LABOMED-UVD-2960 UV-Vis double beam spectrophotometer equipped with PC and 1 cm quartz cell were used to measure the absorbance at λ max of each phenols analyte, WTW IMOLAB Terminal 140 pH meater.
All compounds, reagent and solvents were at high purity obtained from commercial sources and no further purification was need and used as received. Amberlite XAD-8 resin produced by Fluka with a 20-50 mesh number, hydrochloric acid, ethanol, acetonitrile and diethyl ether were obtained from BDH company, sodium hydroxide from Rasayane company and gallic acid, 7-hydroxy coumarin and Folin-Ciocaltue's reagent were obtained from SIGMA company.
Condition of Amberlite XAD-8 resin Amberlite XAD-8 resin was used after cleaning to remove monomers and soluble uncross-linked polymer. The resin washed and cleaning using soxhlate for 24h with acetonitrile, Then washing with vigorous shaking with 0.1 N NaOH solution, finally washed with de-ionized water, the purity of the resin was cheeked in blank procedure and the purified resin stored under distilled water.
Samples preparation and digestion
The food samples were washed many time with distilled water and left to dry for 1h. Three procedure were used to prepare each sample for SPE with Amberlite XAD-8 resin. The first method: an accurate 5 grams of sample was chopped in to small pieces, then add 25ml aqueous solution the pH was adjusted to 2 used pH meter by dropping HCl, heating at 60 ºC with stirring for 1 h. then allow to stand in dark place for 24 h. The second procedure: was similar to the first one except no heating was used when stirring the sample. The third procedure involve using 25ml of 80% ethanol solution. finally in all these procedures, The solutions were filtered during Whatman filter paper.
Solid Phase Extraction of phenolic compounds
To optimization the extraction method the effect of pH, extraction time and elution of extracted phenolic compoundwere studied used gallic acid and 7-hydroxy coumarin as standard materials each compound were studied alone.
pH effect
The effect of sorbent resin and pH optimization were carry through concurrently. Four different values of pH were studied, 1, 2, 3 and 4 the pH was adjusted by pH meter by dropping HCl.
Elution of extracted phenolic compounds
The upper aqueous layer was exactly removed, then the resin was washed several time with distilled water to remove and clean any impurities. To elute or desorption the adsorption phenolic compounds from the resin, a 4ml of suitable solvent, acetonitrile, ethanol and diethyl ether was added and shake vigorously for 10 min.
Standard calibration graph
A standard calibration curve for Gallic acid in the concentration extent 25-125 mg.L -1 were prepared by dilution (0.5,1,1.5,2,2.5 ml) from stock standard solution 1000 mg.L -1 to 20 ml. The regression equation [Y = Xb ± a, where b is the slope=0.0046, a is the intercept=-0.0059, X is the concentration and Y is the absorbance] was utilized by Least Square method [12] .The propriety of the regression equation was tested by analyzing laboratory samples. Beers law is sensible within the concentration ranges of calibration graph.
Food sample extraction
In a suitable volume quick fit conical flask, the aqueous of digestion solution was added to a 5 g of cleaned XAD-8 resin and shake vigorously for 10 min.
Determination of total phenolic contents
The total phenolic contents in the food samples extracts was estimated by FolinCiocalteau phenol reagent assay described by Singleton and Rossi with minor modifications [13] . A 0.12 ml of eachstandard sample (25,50,75,100,125 mg.L -1 ) or eluted sample or blank solution transfer to a suitable test tube and combined with 0.15 ml of FolinCiocalteus reagent. The sample were shake for 15 sec and then allowed to stand for 6 min., then 0.45 ml of 20% aqueous sodium carbonate solution was added, and the mixture was diluted to 3 ml by adding 2.28 ml deionized water, finally heated at 45ºC for 30min. The absorbance was measured at 765 nm using UV-Vis spectrophotometer. The amount of total phenolic contents was represented as Gallic acid equivalent (GAE) in milligram per 10gram fresh sample, using standard calibration graph [14] .
Statistical analysis
All data-processing were set in a wholly randomized design with three to ten replicates. Data were analyzed by SPSS computer software version 20.
Result and Discussion Extraction yields
A solid phase extraction was used for the determination of total phenolic contents from different type of foods. The extraction yield affecting with many factors include: pH of aqueous sample, the type and polarities of the elution solvents, extraction time, number of batch extraction and the chemical compositions of the sample [15, 16] 
*100 pH effect
A given acid will lose a proton in an aqueous solution depends on the pKa of the acid and the pH of the solution. The relationship between the two parameter is given by the Henderson-Hasselbalchequation [17] . This is an extremely useful equation because it tells us whether a compound will exist, in its acidic form, with its proton retained or in its basic form, with its proton removed at a particular pH .
The results shows that the effect of pH on Gallic acid extraction was Significancewith R 2 which equals to -0.95 while for 7-hydroxy coumarin, the pH effect was not Significance, Fig.(1) . 
Extraction time effect
Extraction time is one of the most important factor in SPE analysis, which it allow the analyte to reach equilibrium with the resin. The extraction time of these compounds ranges from a few minutes to a few hours, the short time and high value of distribution constant Kd means that the separation method is better [18] . Results showed that the optimize time for extraction of phenolic compounds is 10 minutes , while the 15 minutes gave a little increase in the amount which is negligible and not important. The increase in extraction time undesirable, which it may be oxidation phenolic compounds as a result of exposure to light and oxygen when increased time of extraction [19] . Also the result show that the extraction time for coumarin is less than Gallic acid, Fig.(2) . 
Elution
To eluted and recovery the adsorbed phenolic compounds, three organic solvent acetonitrile, ethanol and diethyl ether were used which differ in physical and chemical properties, Table ( The highest elution at different time were obtained with acetonitrile followed by ethanol then diethyl ether, Fig.(3, 4) . 
Analysis
A standard calibration curve for Gallic acid Fig.(5) , in the concentration extend 25-125 mg.L -1 were used for calculation the total phenolic contents concentration as Gallic acid equivalent. The accuracy and precision of the analysis was examine. The statistical analysis for ten laboratory sample from Gallic acid 50 mg.L -1 were prepared by dilution 1.25 ml from stock solution 1000 mg.L -1 to 25 ml, showed relative error ranged from ± 0.842 to 9.462%, mean error equal to -2.440, standard deviation 1.149, relative standard deviation not exceed 2.416%, and confidence limit 47.560±1.426, Table ( 2). 
Total phenolic content
Sample were determined using regression equation of calibration graph (b=0.0046, R 2 =0.9954) and expressed in Gallic acid equivalents, Total phenolic content express in mg/10 g by using the equation below: sample for apple and 6.567for banana, Table ( 3). 
Conclusion
The results showed that the competence of extraction achieve when occur at pH=2 for aqueous sample and extraction time 10 min. with two batches, this gave a high extraction percent not lower than 96.41%, this means that the repetition of the extraction process two times increase the aptitude the extraction, and the acetonitrile was the more suitable solvent for elution due to powerful polarity of solvent as well as dielectric constant compared with ethanol and diethyl ether. 
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